Twist negatively regulates osteoblastic differentiation in human periodontal ligament cells.
Periodontal ligament (PDL) is a thin fibrous connective tissue located between two mineralized tissues, alveolar bone and cementum, which maintains a constant width physiologically. The mechanisms by which PDL resists mineralization are not well understood. Twist is a basic helix loop helix protein that plays a central role in regulation of early osteogenesis. We investigated the localization of Twist in PDL and compared the expression of Twist and osteoblast-related genes in PDL cells with those in osteoblast-like cells in the presence or absence of recombinant human bone morphogenetic protein (BMP)-2. Histochemical analysis showed that Twist was expressed along alveolar bone surface in PDL. PDL cells constitutively expressed Twist gene and the expression level was higher than that in osteoblast-like cells. In osteoblast-like cell culture, BMP-2 enhanced osteoblast-related gene expression, while Twist expression was slightly decreased. In contrast, BMP-2 increased runt-related transcription factor (Runx)-2, but failed to enhance alkaline phosphatase (ALP) and osteocalcin (OCN) gene expression in PDL cells. Interestingly, unlike in osteoblast-like cells, Twist expression was upregulated by BMP-2 in PDL cells. We transiently knocked down Twist gene in PDL cells using a short interference RNA expression vector (siTwist) and found that ALP, osteopontin (OPN), bone sialoprotein (BSP) genes expression and basal level of ALP activity were slightly increased, whereas Runx2 and OCN genes were not affected. Collectively, these results suggest that Twist may act as a negative regulator of osteoblastic differentiation in PDL cells.